. The indices of main edaphic and climatic factors for the species were determined for the first time. According to the main climatic indices, such as thermo-, ombro-, and cryoregime, the species G. squarrosa is characterized by stenotopic amplitude and belongs to submezotherms, subaridophytes, and hemicryophytes. The map of distribution of the species in the region is presented Key words: Grindelia squarrosa, distribution, ecological and coenotic characteristics, Bukovinian Prut-Dniester area, Chernivtsi region, Ukraine.
Introduction. Biological invasion is considered one of the main threats to biodiversity, food security, human health, and global economics (Protopopova et al. 2002) . Appearance of a new alien species beyond its natural range is always noteworthy because of its possible invasive behaviour in the new region.
The species Grindelia squarrosa (Pursh) Dunal (Asteraceae) is a common weed originated from the central prairies of North America (Britton, Brown, 1970) . Currently it can be found in many European countries and in Australia.
In the steppe zone of Ukraine (Protopopova et al., 2002 ) and the Republic of Moldova (Myrza et al., 1987) , the species is considered invasive, while for Spain it is noted as potentially invasive (Sanz-Elorza et al., 2001 ).
In Ukraine, G. squarrosa was cultivated in Kharkiv in the mid-20th century and in Kyiv (Kiev) in 1942. During World War II, it was brought with hay from the USA in the vicinity of settlements of Novobuhskyi and Bashtanskyi districts (Mykolayiv region), the basin of the Berda river (Zaporizhzhia region), and the Slovyanoserbskyi district (Luhansk region). The species was first recorded in the Ukrainian flora in 1949 (between Yavkino and Nova Poltavka stations, Mykolayiv region, along the railway and on pastures). The species dispersed rapidly from the mentioned centres of Mykolayiv region into the steppe zone of Ukraine and later into northern and western regions as well, where new localities of occurrence are constantly reported.
The aim of the present article is to study of populations, ecological and coenotic characteristics of G. squarrosa in the Bukovinian Prut-Dniester area.
Material and methods. The research is based on original data obtained during fieldwork conducted between 2009-2016 and examination of herbarium collections deposited at Yuriy Fedkovych Chernivtsi National University (CHER), M. G. Kholodny Institute of Botany, NAS of Ukraine (KW), and Institute of Ecology of the Carpathians, NAS of Ukraine (LWKS).
The physical and geographical region of the Bukovinian Prut-Dniester area considered in this work follows А. Marynych et al. (1989) .
The schematic distribution map of G. squarrosa in Chernivtsi region was prepared by the gird method of plant mapping using MapInfo Professional version 12.5 software packages, according to Atlas Florae European adapted for regional territories (Budzhak et al., 2009 ).
Phytosociological surveys were performed using ecological and floristic criteria of plant community relevés. The phytosociological relevés were carried out by the method of transformation of phytocoenotic tables using the FICEN 2 programme package (Syrenko, 1996) . The calculation of score synphytoindication indices was performed by JUICE 6.5 (Tichy, 2002) . The ecological analysis was conducted according to the phytoindicatory scales proposed by Ya. Didukh (1998) and P. G. Plyuta (1998). Syntaxonomic units were taken from L. Mucina et al. (2016) . Earlier publications were used to determine syntaxa (Vegetace České republiky…, 2009; Solomakha, 2008) .
The nomenclature of taxa follows the publication of S. L. Mosyakin and N. M. Fedoronchuk (1999) .
Results. In Ukraine, G. squarrosa is a biennial or rare annual plant with a flowering period lasting from July to October and a fruiting period starting in August, and xeromesophyte. The species shows a high reproductive capacity in Ukraine, producing up to 24,000 (Protopopova, 1973) or sometimes more than 261,000 (Makodzeba, Fisyunov, 1962 ) achenes per individual per year.
The main ways of dispersal are zoochory, hydrochory, and agestochgory. According to the degree of naturalization the species in Ukraine, it is considered an agrio-epoecophyte or agriophyte in the steppe zone, an epoecophyte or colonophyte in the foreststeppe zone, and an ephemerophyte in northern and western forest regions. In the studied region, the species is considered a colonophyte.
In Chernivtsi region, G. squarrosa was first recorded in 2009 in the territory of a former beetroot storehouse in the Nepolochkivtsi railway station (11.09. 2009, I. Chorney, A. Tokaryuk, V. Budzhak, CHER) near Nepolochkivtsi village, Kitsman district (Chorney et al., 2010) . Later, the species was also noted in ruderalized plant communities a long road in the Stebnyk nature massive (19.08. 2014, Sychak, Koplyk, LWKS) of the territory of Vyzhnytsky National Nature Park (Sychak, 2015) . Therefore, the species is known from two localities in Chernivtsi region: from the Bukovinian Carpathians and the Bukovinian Prut-Dniester area (Map 1). The population near the Nepolokivtsi railway station was presented by two loci, the distance between which is 28 m.
The density of generative individuals in the first locus was 1-3 individuals/m 2 , while in the second it was 1-2 individuals/m 2 . The total number of generative individuals did not exceed 20. The total area of the loci is 70 m 2 . The first locus of G. squarrosa population is confined to a marginal community on disturbed gravel and sand substrates along a dirt road. Its total projective cover is up to 80%. The floristic composition of the community includes 19 species, among which Elytrigia repens (L.) Nevski (60-70 %) and Poa compressa L. Table 1 , relevé 1). The second locus of G. squarrosa population is confined to the disturbed abandoned lawn located along the pavement near the station's office. In the plant community, which has a total projective cover of 80 %, the species Polygonum aviculare L. Table 1 , relevé 2).
One year later, the area of population increased to 1900 m 2 . A high-density and abundant population of G. squarrosa (the density of generative individuals varied from 1-2 to 6-14 individuals/m 2 ) was noted in the community of Ambrosio artemisiifoliaeGrindelietum squarrosae Smetana, Derpoluk, Krasоva 1997 association. The number of species in the coenosis varied from 15 to 22. In the coenosis having a total projective cover of 85-100 %, such invasive species predominated as Ambrosia artemisiifolia Table 1 , relevés 4-6).
It was established that the studied area of population during 2009-2016 increased to 18,500 m 2 (Map 2). Based on the phytosociological relevés, it was established that G. squarrosa in the Bukovinian PrutDniester area is component of plant communities four associations, four alliances, four orders, and three classes of synanthropic vegetation.
The syntaxomomic scheme of plant communities with the species in Chernivtsi region is given below. It was established that, according to the main climatic indices such as thermo-, ombro-and cryoregime, G. squarrosa in the Bukovinian PrutDniester area is characterized by stenotopic amplitude and belongs to the submezotherm, subaridophyte and hemicryophyte ecological groupes, respectively (Table 2) .
In Chernivtsi region, in relation to soil water regime and moisture variability, G. squarrosa is a mezophyte, hemihydrocontrastophyllous, subacydophyllous, semieutrophyllous, acarbonatophyllous, heminitrophyllous, and subaerophyllous species (Table 3) .
It was established that the limits of tolerance of G. squarrosa to the leading environmental factors in the Bukovinian Prut-Dniester area are within the limits established for Ukraine (Didukh, 2011) .
Data on the population dynamics of G. squarrosa indicate that the species is a viable component of anthropogenic habitats. In our opinion, the area of the population of the species will increase in future accordingly to the increase of ruderal areas with disturbed soil and vegetation cover. Since the species in Ukraine tends to spread actively, it requires constant monitoring, including the studied region.
